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ABSTRACT
Purpose: To review the effect of non-gynecologic laparo-
scopic procedures performed during the second and third
trimesters of pregnancy on pregnancy outcome.
Materials and Methods: A review of the patient log for
the antenatal obstetrical unit was used to identify the
patients in this series from January 1, 1997 to December 31,
1997. Medical records were then analyzed to identify esti-
mated gestational age at surgery and delivery, type of deliv-
ery, use of tocolysis, and complications from surgery.
Results: Nine patients were identified as having non-gyne-
cologic laparoscopic surgery (without conversion to laparo-
tomy) during the second or third trimester of pregnancy.
The median estimated gestational age at surgery was 25
weeks (mean 24 weeks). The most common procedure
performed was laparoscopic cholecystectomy (6 patients).
Five patients received tocolysis after the initial procedure.
All patients delivered at greater than or equal to 37 weeks
estimated gestational age (median 38 weeks). No infants
were admitted to the neonatal intensive care unit.
Conclusions: Laparoscopic procedures appear safe in
second and third trimester pregnancy. In this study, laparo-
scopic cholecystectomies were performed as late as 34
weeks estimated gestational age without any adverse
effects on pregnancy outcome.
Key Words: Laparoscopy, Pregnancy, Non-gynecologic
laparoscopy.
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INTRODUCTION
Approximately 1-2% of pregnancies are complicated by
the need for abdominal or pelvic surgery during pregnan-
cy.
1 Abdominal-pelvic problems requiring intervention
can vary from acute cholecystitis and appendicitis to the
discovery of an adnexal mass during pregnancy.
2-
4
Recently, operative laparoscopy has been shown to be a
possible alternative to traditional laparotomy.
5-
7 In non-
pregnant patients, laparoscopic surgery has been associat-
ed with shorter hospitalization, decreased pain, and
quicker return to regular activity.
6 These same endpoints
have just begun to be analyzed in pregnancy.
6 As of yet,
no manuscript has focused on the effect of second or third
trimester non-gynecologic laparoscopic surgery on the
estimated gestational age at delivery or rate of neonatal
care unit admissions. A survey of members of the Society
of Laparoendoscopic Surgeons revealed one case of pre-
mature labor following a laparoscopic appendectomy
while analyzing immediate postoperative complications.
7
Therefore, the purpose of this article was to review the
effect of laparoscopic procedures performed during the
second and third trimesters of pregnancy on pregnancy
outcome.
MATERIALS AND METHODS
The patient log from the antenatal unit at St. Vincent
Hospital from January 1, 1997 to December 31, 1997 was
examined. All patients of at least 13 weeks estimated ges-
tational age (EGA) undergoing non-gynecologic laparo-
scopic surgery were extracted. Hospital records were
then analyzed to determine EGA at time of surgery, pro-
cedure performed, complications of surgery, use and type
of tocolysis, EGA at delivery, and neonatal intensive care
unit admission.
RESULTS
Nine patients in their second or third trimester of preg-
nancy underwent non-gynecologic laparoscopy during
1997 (Table 1). No laparoscopies were converted to
laparotomies. Also, during the study's observation period,
no open cholecystectomies and only one open appen-
dectomy were performed. The most common procedure
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Table 1.
Complications of pregnant patients undergoing non-gynecologic laparoscopy.
Patient EGA at
Surgery
1
1 23
2 34
3 25
4 33
5 14
6 19
7 25
8 17
9 30
Procedure
Laparoscopic
Cholecystectomy
Laparoscopic
Cholecystectomy
Laparoscopic
Cholecystectomy
Laparoscopic
Cholecystectomy
Laparoscopic
Cholecystectomy
Laparoscopic
Appendectomy
Laparoscopic
Cholecystectomy
Laparoscopic
Appendectomy
Diagnostic
Laparoscopy
Tocolysis
MgSO4
2
Terb
3 po
4
Terb sq
5
Terb po
MgSO4
Terb po
None
None
MgSO4
Terb po
None
None
EGA at
Delivery
40
37
38
37
37
39
39
39
38
Delivery
Route
Vaginal
Delivery
Cesarean
Delivery
Vaginal
Delivery
Vaginal
Delivery
Vaginal
Delivery
Vaginal
Delivery
Vaginal
Delivery
Cesarean
Delivery
Cesarean
Delivery
Complications
None
Diaphragmatic
hernia diagnosed
None
None
None
None
None
None
Pulmonary edema
1Estimated gestational age
 2Magnesium sulfate
 3Terbutaline
 4per os Subcutaneous
performed was laparoscopic Cholecystectomy (6 patients).
The minimum EGA at surgery was 14 weeks and the max-
imum was 34 weeks. The median estimated gestational
age at surgery was 25 weeks (mean 24 weeks). A stan-
dard maximum intra-abdominal CO2 pressure of 15 mm
Hg was used. A left upper quadrant insertion of the insuf-
flation needle was used. A 10 - 12 mm trocar could then
safely be placed in the same location. Other ports were
then placed under direct visualization. No intraoperative
external fetal monitoring was performed, but all patients
were studied by continuous external fetal monitors and
tocodynamometers in the post-anesthesia care unit as well
as in antenatal unit. Propafol was used as the induction
agent in all cases with inhaled agents utilized for mainte-
nance anesthesia.
Five patients were treated with tocolysis (3 with intra-
venous magnesium sulfate followed by oral terbutaline
and 2 patients with terbutaline only). One patient's
course was complicated by pulmonary edema which was
treated by aggressive diuretic therapy. Another patient
was found to have a diaphragmatic hernia at the time of
her surgery. The procedure was completed successfully,
and she subsequently underwent an elective cesarean
delivery at 37 weeks EGA to avoid the second stage of
labor. All patients delivered at greater than or equal to 37
weeks EGA (median 38 weeks). No infants were admit-
ted to the neonatal intensive care unit. All infants were
released from the hospital at their mother's time of dis-
charge.
DISCUSSION
Gallbladder dysfunction increases during pregnancy. In
the second and third trimester of pregnancy, the volume
of the gallbladder doubles as compared to the normal
236 JSLS (1998)2:235-238non-pregnant state.
8,
9 Although many patients have
symptomatic gallbladder disease during pregnancy,
surgery has been traditionally delayed until after delivery
because of the inherent maternal and fetal morbidities.
9
In the second or third trimester, cholecystectomy by
laparotomy has been found to be associated with a five
percent fetal mortality.
1
0 Because surgeons have been
hesitant to perform cholecystectomies in pregnancy,
patients suffering from gallbladder disorders have often
had to spend prolonged periods in the hospital being
treated by more conservative measures.
1
1 Dixon et al.
found that second trimester operative treatment of
cholelithiasis was associated with shorter hospital stay for
patients, as well as a decreased fetal loss rate as com-
pared to patients conservatively managed.
11
Over the past few years, reports describing the use of
laparoscopic cholecystectomy in pregnancy have
emerged in the literature.
2-4,6,7,12-1
4 A few reports have
followed the pregnancies to delivery.
7,12,1
4 In these
reports, no increase in preterm deliveries has been found.
Only one report mentioned that a patient was successful-
ly tocolyzed when uterine contractions began after
surgery.
7 In the present study, tocolysis was begun at the
discretion of the attending obstetrician. Five out of six
patients undergoing laparoscopic cholecystectomies
received tocolytics; however, only three of six received
intravenous tocolytics. The current report not only found
that all patients delivered at or greater than 37 weeks
EGA, but no newborns from this group were admitted to
the neonatal intensive care unit. Previously, the latest
EGA at which a laparoscopic cholecystectomy has been
reported has been 31 weeks.
5 In the past year, laparo-
scopic cholecystectomies have been performed in
patients as late in gestation as 33 and 34 weeks EGA in
our institution. To minimize the chance of trauma to the
uterus (i.e., inadvertent placement of an insufflation nee-
dle or trocar into a gravid uterus), left subcostal trocar
placements have been used to facilitate placement of
supra-umbilical midline ports.
Appendicitis is the most common cause of an acute
abdomen in pregnancy.
1
5 It can be a major source of
maternal morbidity and even fetal loss, especially if the
appendix ruptures. Traditional therapy has been a
laparotomy through a muscle splitting incision over the
appendix.
1
5 Recently, the role of laparoscopy has begun
to be explored.
5-7,1
4 In published reports, no fetal mor-
tality has occurred. In the current report, two patients
had laparoscopic appendectomies in the second
trimester. Both patients were delivered at or greater than
37 weeks EGA. No postoperative complications occurred.
The role of tocolysis is unknown following appendecto-
my by laparotomy.
1
5 The role of tocolysis following
laparoscopic appendectomy has yet to be explored.
Neither patient in our account received tocolysis follow-
ing surgery.
Another reason for abdominal or pelvic surgery in preg-
nancy is the finding of an adnexal mass.
5 The role of
laparoscopy for evaluation and management of adnexal
masses in the second or third trimester is even more con-
troversial than the role of laparoscopic cholecystectomy or
appendectomy.
5,16,1
7 However, pelvic surgery (a
paratubal cystectomy) has been performed as late as 22
weeks EGA.
1
7
Although no prospective randomized trials have been per-
formed, based on this case series and other reports
laparoscopy appears to be safe in the second and third
trimester of pregnancy. Although this is only a small
series, the routine use of tocolytics after laparoscopy as a
prophylactic against preterm delivery does not appear jus-
tified. Unless maternal uterine cervical change is noted,
tocolytics should not be started. Gabbe et al. note that the
use of tocolytics without cervical change (prophylactic
tocolytics) has not been shown to decrease the rate of
preterm birth; however, this use has not been studied in
patients undergoing laparoscopic surgery.
1
8 As of now,
the best management of tocolytic agents appears to be
leaving it to the attending obstetrician caring for the
involved patient. Our study showed no effect of surgery
on pregnancy outcome including EGA at delivery or
neonatal intensive care unit admission. In fact, laparo-
scopic cholecystectomies were performed as late as 34
weeks EGA without any adverse effects on pregnancy
outcome.
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